A study of the factors responsible for the fluctuation of sheep numbers in the Charleville district of South-Western Queensland 1939-1949 by A.R. Bird
The University of Queensland 
PAPERS 
FACULTY OF AGRICULTURE 
VOLUME I. 1953 NUMBER 2 
A Study of the Factors Responsible for the 
Fluctuations of Sheep Numbers in the 
Charleville District of South-Western 
Queensland, I 9 3 9- I 949 
BY 
A. R. BIRD 
Price: Five Shillings 
THE UNIVERSITY OF QUEENSLAND PRESS 
BRISBANE 
DATE OF PUBLICATION: 
1st JULY, 1953 , 
FACULTY OF AGRICULTURE 
VOLUME I. 1953 NUMBER 2 
A Study of the Factors Responsible for the 
Fluctuations of Sheep Numbers in the 
Char leville District of South-Wes tern 
Queensland, I 9 3 9- I 94 9 
By 
A. R. BIRD 
(Research Officer, Department of Agriculture, University of Queensland ) 
THE UNIVERSITY OF QUEENSLAND PRESS 
BRISBANE 
DATE OF PUBLICATION: 
1st JULY, 1953 
Registered at the General Post Office, Brisbane, 
for transmission by Post as a Book. 
Wholly set up and printed in Australia by 
WATSON, FERGUSON AND COMPANY 
Brisbane, Q. 
1953 
FACTORS RESPONSIBLE FOR FLUCTUATIONS OF SHEEP NUMBERS 43 
Table of Contents 
List of Tables .. 
List of Diagrams 
List of Plates 
List of Maps 
Summary 
I Introduction 
TABLE OF CONTENTS 
I I  Description of Survey Area 
1. Location of Survey 
2 .  Geology, Topography, and Drainage 
3. Soils and Vegetation .. 
4. Climate . . 
5. Land Tenure 
I I I  The Survey 
IV Sheep Numbers 
V Factors Affecting Sheep and Wool Production 
1. Drought 
2 .  How Drought Affects Production .. 
3. Stock Losses and the More Obvious Costs of Drought 
4. The Extent of the Drought Effect on Breeding Rate 
5. Heavy Rain and Floods 
6. Size of Property as a Factor of Production 
7. Animal Pests of Sheep 
8. Minor Causes of Stock Losses 
VI The Relationship of Management Practices, Seasonal Con-
Page 
43 
44 
44 
44 
44 
45 
46 
47 
47 
47 
47 
53 
55 
57 
58 
59 
59 
63 
65 
66 
67 
68 
70 
74 
ditions and Production 74 
1. Drought Policy 75 
2. Scrub Feeding 76 
3. Sheep Buying and Selling Policies 79 
4. Pest Controls . . 80 
5. Times of Shearing and Crutching 81 
VII The Problems of Drought Feeding in the Charleville District 82 
Acknowledgments 82 
References 83 
Appendix I-Drought Feed Requirements 83 
Appendix I I-Botanical Names of Plants Cited in the Text 85 
44 
Plate 
1 
2 
3 
4 
5 
6 
7 
8 
A. R. Brno 
LIST OF PLATES 
Umbrella-form mulga with mixed grasses, chiefly wire grass 
Page 
54 
"Billy" boulders and pebbles on a mulga ridge on tl1e Quilpie road about 20 miles 
west of Charleville . .  
Regeneration o f  mulga in a horse paddock o n  Newl10lme Station, near Charleville 
Gidyea scrub near Blackall 
Open Downs country near Blackall carrying mainly curly Mitchell grass . .  
54 
6 1 
6 1  
64 
Close up of curly Mitcl1ell grass stand in Plate 5 sl10wing tl1e bare ground between 
the tussocks . .  
Coarse grasses and seedlings of poplar box in ringbarked country 20 miles south of 
Morven 
A Bren-gun carrier adapted for scrub bashing 
Map 
1 
2 
3 
4 
LIST OF MAPS 
The Charleville district as defined in this survey 
Regional map of Charleville district 
I nset A of Map 2 
Inset B of Map 2 
LIST OF TABLES 
Page 
48 
50 
5 1  
52 
64 
77 
77 
Page 
Relation between summer rainfall and daily maximum summer tempera-
tures at Charleville and Tambo for the 39 years, 1 9 1 1-49 inclusive 53 
2 Number of droughts and associated rainfall on mulga and downs country, 
1 938-49 inclusive 5 5  
3 Classification of the total o f  2 0 0  Charleville properties and the 5 0  sample 
properties 57 
4 Average area and flock size for mulga and downs sample properties 57 
5 Sheep numbers 58 
6 Animal pests of sheep in the Charleville district 73 
7 Rabbit incidence on 49 sample properties in the Charleville district 74 
8 Drought Policy on 28 sample mulga properties for the period 1 939-49 
inclusive 75 
9 Drought Policy on 15 sample downs properties for the period 1 939-49 
inclusive 7 5 
10 Blow-fly control methods used on 49 sample properties 81 
1 1  Drought Rations 84 
12 Drought Rations 84 
LIST OF DIAGRAMS 
1 Relationship between total annual rainfall and drought index for 
Page 
mulga and downs country . . 56 
2 Yearly sheep numbers and related seasonal conditions for the Charle-
ville district of Queensland for the period 1 939-49 inclusive 60 
3 Relationship between average yearly stock numbers carried and 
total area of property for the period 1 939-49 inclusive-downs 
properties 69 
4 Proportional sheep numbers per property for period 1 939-49 inclusive 
for 5 1  downs properties 70 
5 Relationship between average yearly stock numbers carried and 
total area of property for the period 1939-49 inclusive-mnlga 
properties 7 1  
6 Proportional sheep numbers per property for the period 1 939-49 
inclusive for 124 mulga properties . . 72 
A STUDY OF THE FACTORS RESPONSIBLE FOR THE 
FLUCTUATIONS OF SHEEP NUMBERS IN THE 
CHARLEVILLE DISTRICT OF SOUTH-WESTERN QUEENSLAND, 1939-1949 
By 
A. R. BIRD* 
SUMMARY 
A study of the sheep industry wjthin 100 miles radius of Charleville was based 
on information collected personally from a stratified random sample of 50 out of 
a total of 200 properties, comprising 124 mulga, 51  downs, and 25 river properties .  
These properties were classified according to average flock size thus:-
(a) small ( 155 properties)-2,800-8,000 sheep. 
(b) medium (25 properties)-8,000-12 ,000 sheep. 
(c) large (20 properties)-above 12 ,000 sheep. 
The average number of sheep on all the properties for the 1 1  years 1 939-49 
irtclusive was 1,636,000. 
During this period, drought was the maj or factor affecting production. The 
1945-46 drought caused stock losses of 3 1 -36 per cent . of numbers at 1 st January, 
1 945 ; and smaller losses resulted from other lesser droughts .  For eight small mulga 
breeding properties for the seven years 1 942-49, drought also reduced the average 
lambing percentage to 48, which, with an average age of ewes below 4.5 ,  was 
insufficient to maintain numbers even with very little culling. 
Drought conditions of the same intensity occur on downs country even with 
a significantly higher rainfall. 
Blow-fly caused losses of sheep in six out of the 10 years, January, 1 939, to 
January, 1 949, and in a total period of 12 months during these six years . These 
attacks did not prevent sheep numbers on mulga country from increasing over 
the total of the previous year. On individual properties during 1949, blow-fly 
caused losses of up to 30 per cent . of all the sheep carried. 
For the 1 1  years 1 939-49, the smaller the total area of downs properties the 
greater has been the average stocking rate.  These downs properties varied in 
total area from 10 ,000 to 1 10,000 acres ,  and the average stocking rates varied 
from one sheep to 2 .5  acres to one sheep to 8 .3  acres. Further, fluctuations in 
sheep numbers on the small downs properties reached 56 per cent. of their 1 1  year 
average, compared with 42 per cent. for the medium properties and 32 per cent. 
for the large properties. Lands Department rentals indicate that the productive 
capacity of the country of all size groups is similar. 
Scrub cutting and rolling are the main drought relief measures on mulga 
country. The early commencement of scrub feeding is claimed to minimise drought 
losses. Sale and (to a lesser extent) agistment of stock are practised more by 
the larger properties. 
On downs properties, drought is countered by hand feeding, sale of stock, and 
agistment (the availability of which is often limited) . Few downs properties have 
sufficient scrub for drought feeding. Otherwise, sheep die. 
Improved nutrition, by minimising drought effects, offers the main hope of 
increased production. Pasture improvement and the provision of drought fodder 
by opportunist cropping are the methods which should be examined. 
* Research Officer, Department of Agriculture, University of Queensland. 
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I INTRODUCTION. 
Sheep first entered Queensland in the year 1 840, when Patrick Leslie founded 
Canning Downs with " 400 breeding ewes, 1 , 100 ewe hoggets, 1 ,000 wether hoggets, 
100 rams, and 500 wethers 3 and 4 years old." This first settlement in Queensland 
was the commencement of a great influx of squatters which led to the establishment 
of a great pastoral industry in the State.  The sheep spread to many areas and 
cattle were also introduced in large numbers . 
It was soon found that such factors as the presence of sharp grass seeds , heavy 
parasite infestations, and harsh types of feed made certain areas unfavourable for 
sheep. Accordingly, the sheep industry became established in the central portion 
of the State, with cattle occupying the western, northern, and coastal regions. 
For the five years 1941-46 the sheep and wool industry contributed an average 
of 13 . 9  per cent . of the value of all production in Queensland, and the cattle 
industry contributed an average of 10 .6  per cent. (Anon, 1 947) . 
Following this early expansion of the sheep industry, serious concern is now 
felt because sheep numbers in Queensland have not increased appreciably since 
they reached 23 million in 1914 .  Moreover, there have been violent fluctuations 
in production since then, and numbers have ranged ·from 26 million in 1942 to 
16 million in 1 927 and again in 1 947 . 
To find why graziers could not stabilise, let alone increase production, the late 
Mr. E. H.  George during 1948 carried out a statistical study of the sheep and wool 
industry for Queensland as a whole . 
He concluded that unfavourable seasonal conditions were the main factor 
causing sheep losses in Queensland. But he stated that, as State-wide droughts 
occur rarely, consideration must be given to district conditions in the study of the 
correlation between the seasonal factor and fluctuations in the sheep population. 
The possibility that factors other than seasonal may exert a powerful influence on 
the sheep population was not discounted. Some of the factors mentioned were 
the relative prices of stock products, labour and other economic conditions, the 
incidence of vermin, conditions of land tenure, etc. The enquiry also showed that 
the merino sheep population of Queensland has a capacity for rapid natural increase 
in favourable seasons . Under these favourable conditions, the sheep numbers of 
the State advance by about one million per year, thus maintaining a constant 
pressure on the feed resources in much of the sheep areas. This pressure may be 
overwhelming in time of drought as, under the present methods of management, 
no adequate reserves are available to offset the resulting feed shortages.  Finally, 
Mr. George concluded that the assessment of " stocking capacity " is a problem of 
great difficulty owing to fluctuating seasonal conditions ; and that means for main­
taining " adequate reserves " is a subject concerning which there is much controversy 
and little practical information. 
From the above conclusions it was recommended that a detailed determination 
be made of the factors causing the fluctuations in sheep numbers and wool production 
and their performance assessed according to districts and holdings. At that time, 
information concerning the Australian sheep and wool industry was very meagre 
indeed. A survey emphasising the physical aspects of sheep and wool production 
was being made by the University of Melbourne. On the other hand, the Common­
wealth Bureau of Agricultural Economics , seeing the limited factual data available 
on the economics of the Australian wool growing industry, has given particular 
attention to surveys designed to elucidate costs and returns and how these vary from 
property to property, from district to district, and from year to year. Several 
surveys with this accent on costs and returns have since been made by Bureau 
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officers. Mr. K. 0. Davis carried out a survey of sheep properties in the Australian 
Capital Territory and Mr. J. P. Carney did a similar survey in the Longreach-Blackall 
District of Central Queensland. 
The present survey differs from these latter surveys, in that it is confined to 
the physical aspects of production. A number of districts were considered for the 
investigation, but the Charleville district was selected because it contained types 
of country representative of a large part of the sheep belt. In 1949, then, this 
enquiry was commenced with the following obj ects:-
(a) To determine fluctuations in sheep numbers for the 10 years up to 
30th June, 1 949, and to assess the relative importance of the factors 
affecting stock numbers. 
(b) To make a critical examination of the factors affecting stock numbers 
during the period 1939-49. 
(c) To define the nature of the problems of sheep raising and wool pro­
duction and to study variations in management policies. 
II DESCRIPTION OF SURVEY AREA. 
1. Location of Survey. 
The survey was restricted to land within 100 miles radius of Charleville, in 
South-Western Queensland, where sheep and wool production is the main enterprise . 
(See Map 1 ) .  
2 .  Geology, Topography, and Drainage. 
The area examined consists largely of Cretaceous sediments with restricted 
areas of granite and slates. Truncation and slight dissection have occurred, leaving 
a terrain with little in the way of prominent physical features. The gently 
undulating downs country in the north gives place further south to the open mulga 
plains interspersed with mulga ridges. The higher parts are occupied by the less 
eroded remnants of granite and slate. They remain with little soil cover in some 
parts of the mulga country to form " jump-ups." Plate 1 shows a type of residual 
seen west of vVyandra. 
The country slopes. gradually to the south and south-west. It is drained by the 'Varrego, with its tributaries the Nive, Ward, and Langlo Rivers, the Paroo 
River and its tributary Beechal Creek to the west, and to the east, the Nebine and 
Mungallala Creeks. These western rivers are in the form of deep channels in a 
broad flood plain, and break from their channels in times of high flood to inundate 
large areas. Considerable losses of sheep may occur from these floods. 
The Charleville district lies wholly within the Great Artesian Basin. Water 
is collected in the porous sandstones which outcrop along the highlands of the 
eastern edge . It then seeps into the one-sided basin between soft clays and shales 
which dip westward only a few feet per mile . (Whitehouse, 1 941 ) .  
3. Soils and Vegetation. 
There are three main types of country in the district-mulga, downs, and 
river frontage . (See Map 2). About 84 per cent. of the area studied comprises 
mulga country in which the edible mulga tree (Acacia aneura) is the dominant 
vegetation.* Another 12 per cent. comprises " black " soil rolling downs where 
Mitchell grasses are the dominant vegetation. The adjoining forest country con­
tains some edible scrub and a few patches of gidyea on the heavier soils, but most 
of the downs country has no scrub for drought feeding. In the south, the tongues 
of river frontage country which dissect the mulga country occupy only 4 per cent . 
• For further botanical names, see Appendix II. 
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of the survey area. This riverain country is in the form of open flats of mixed 
soils, low sandhills with cypress pine, and other associations. 
(a) Mulga Country-The mulga occurring in the Charleville district is the 
broad-leaved type of tree which grows from 15  to 40 feet high. It  is one of the 
most extensive and valuable of the top feeds of the low rainfall areas of Australia, 
and has four main growth forms-low mulga, whipstick mulga, umbrella mulga, 
and tall mulga. 
Map 1-The Charleville district as defined in this survey (shaded areas carry cattle). 
The density of the mulga and the nature of the associated species vary con­
siderably. It  occurs as a scrub on extensive areas of red sandy and loamy country 
which are sometimes stony. In the lower parts it is often associated with poplar 
box (Eucalyptus populnea) to form " irrigated box flats ."  Sometimes depressions 
carry pure forests of mulga which, it is suggested, are due to the mass germination of 
mulga seeds followed by years favourable to the survival of mulga (Everist, 1949). 
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In the mulga belt the rather symmetrical eucalypt, yapunyah, is found near 
watercourses. On rough ridges, yapunyah and bendee, a shrubby acacia species, 
are associates-sometimes with thick undergrowth. In places, box occurs with a 
somewhat dense understorey of sandalwood or budda. 
In some mulga country south-east of Charleville depressions are indicated by 
useless canegrass swamps. On the lighter soils , open mulga-box formations and 
dense low mulga both occur, but on heavy soils gidyea dominates . Gidyea can 
occur on soils of various colours, but grows almost invariably on heavy soils and 
is commonly found bordering claypans. Around claypans, too, there are often a 
few leopardwood trees, which are readily eaten by sheep. On sandy ridges timbered 
with silver-leafed ironbark and scattered undergrowth, mulga gives way to spinifex. 
This " desert country," as it is popularly called, is generally considered inferior, 
but provides valuable drought feed. 
The ground vegetation on mulga country varies in botanical composition and 
density. Some characteristic species are the "mulga grasses , "  mulga Mitchell, 
" eight-day " or " five-minute " grasses (so-called because of their rapid response 
to rain) , "noodle" or "lifesaver, " and other species (Blake, 1 937) . Annual species 
are numerous and often short-lived. Each season has its own characteristic pattern 
of annual plants . (Everist , 1949). 
There is some variation in soil type, but most soils are reddish to reel-brown 
fine sandy loams or fine sands known as " red mulga . "  (Everist ,  1 949) . These 
soils are low in available phosphate ,  considered from an agricultural viewpoint, but 
little evidence of phosphate deficiency is seen in the sheep which graze the area. 
Probably selective grazing (including mulga), coupled with the ability of some 
western herbage species to build up their phosphate level, accounts for the healthy 
phosphate status . (Skerman, 1 951 ) . For further details of mulga country, see 
Maps 3 and 4, which represent insets A and B respectively on Map 2 .  
(b) Downs Coitntry-On the downs country where drainage i s  good, curly 
Mitchell and hoop or weeping Mitchell occur together or as alternatives . In 
depressions liable to flooding, small communities of bull Mitchell grass occur. 
Flinders grasses are also common on the downs country. 
Weeping myall is a valuable shade and fodder tree in some areas. Myall is 
graceful and very palatable, and is regarded as one of the best of the acacia species. 
In some areas further north, a prickly shrub, Acacia farnesiana, provides almost 
the only shade. Shelter i s  so scarce in many of these places that some properties 
provide artificial shade . 
The soil of the downs is typically dark grey, very fine grained, and friable. 
When dry, it cracks badly and, when wet, swells considerably. 
The calcareous and gypseous subsoil is formed on Cretaceous marine fossil 
beds, commonly shale or calcareous sandstone. (Skerman, 1 949). 
Patches of gidyea occur through the downs country. 
Towards the Warrego River north of Augathella the vegetation becomes 
extremely mixed. There occur on one property, for example , thick and heavy 
silver-leafed ironbark, cypress pine, box, beefwood, sandalwood, mulga, brigalow 
with a dense undergrowth of dead finish, and wilga. 
The area of loose, light sandy soils with good forest to the east of the downs 
was not included in the survey. 
(c) River frontage country-The area termed river country occupies a small 
section along the Warrego River commencing about Wyandra and extending down­
stream fanwise towards Cnnnamulla. (See Map 2 ) . 
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The dominant vegetation is Mitchell grass more or less interspersed with coolibah 
trees and gidyea scrub. Close to the Warrego, a greater mixture of vegetation and 
soil types occurs . Sandy cypress pine country may be interspersed with silver-leafed 
ironbark while bloodwood, carbeen, and beefwood occur sporadically. 
Brown to grey soils merge into the reds and red-browns of the mulga country 
further from the river. The soi ls are clays or light clays interspersed with sand 
ridges. 
(d) Pest Plants-Noogoora burr is a pest along creek and river frontages. Mint 
weed is spreading on downs country. Galvanised burr, which occurs on rung box 
country and some ridges, is considered a pest by some graziers. The seeds of the 
grass, Chloris scariosa, have been reported to cause blindness in young sheep in the 
Paroo watershed. Other grasses, notably Aristida arenaria and Aristida jerichoensis, 
are even more notorious in this respect. 
4. Climate. 
The average annual rainfall for the town of Charleville is only about 18 inches. 
Most of this rain falls in summer, but a second minor peak occurs in June and July. 
By Australian standards, there is an extreme range between maximum summer 
temperatures and minimum winter temperatures. The maximum temperature, up 
till 1 940, was ll8 deg. F. on 12th December, 1 888, and frosts are common in winter. 
Heat waves occur, the most severe on record being a period from 25th January to 
28th February, 1 926, when the daily maximum temperature did not fall below 100° F. 
These high temperatures could be expected to inhibit crop growth and possibly 
the growth of natural pasture also. Observations made on the growth of sorghum 
at Biloela, just south of the Tropic of Capricorn in Queensland, support this claim. 
There, it is considered that a succession of three days with a maximum daily tempera­
ture over 100 deg. F. with no rain the previous week affects crop growth materially 
and that, as the duration and intensity of the heat increases, greater damage results. 
Fortunately, during the 38 years 19 1 1-49 inclusive at Charleville, the years when 
maximum daily temperatures below 100 deg. F. favoured the growth of vegetation, 
were also the years when the summer rainfall was highest . The relationship between 
maximum temperature and total summer rainfall at two stations in the Charleville 
district is shown in Table I .  
TABLE 1 
Relation between summer rainfall and daily maximum summer temperatures at 
Charleville and Tambo for the 39 years, 1911-49 inclusive. 
Correlation coefficients for relation between number of days in seven months, October to 
April, with maximum temperature 100° F. or over, and total rainfall for the seven months, 
October to April . 
Recording Station 
Charleville 
Tambo 
Correlation Coefficient 
-0.664 
-0.690 
These correlations are significant at the . 1  per cent. level. 
The common occurrence of droughts is one of the main features of the climate 
of the Charleville district . The extent to which any drought affects stock depends 
on the type of vegetation (see Diagram 1 ) ,  the distribution of effective rainfall, and 
on the stock population. While stocking rates vary, the data available from the 
reports of station managers have enabled the following classification of drought to 
be made. This classification is based on the effects of drought observed on the 
most heavily stocked properties. 
Quarter drought.-A quarter drought occurs when, fo'r approximately three 
months, there is a shortage of natural stock feed sufficient to warrant some hand­
feeding of horses, dairy cattle, and rams. 
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Plate 1-Umbrella-form mulga with mixed grasses, chiefly wire grass. 
Photo: S. L. Everist. 
Plate 2-" Billy" boulders and pebbles on a mulga ridge on the Qnilpie road about 
20 miles west of Charlevillc. 
Photo: A. R. Bird. 
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Half drought.-A half drought occurs when, for approximately six months, 
natural feed is scarce enough to necessitate , for some part of the six months-
(a) scrub-cutting on mulga properties, or 
(b) hand-feeding of sheep other than rams on downs properties (on which 
no scrub is available), 
where these measures are part of the general drought relief policy. 
Three-quarter droitght.--A three-quarter drought occurs when, for approxi­
mately nine months, there is a feed shortage with a general intensification of con­
ditions encountered in a half-drought. Watering facilities are somewhat restricted. 
Mention is made in annual reports of specific stock losses due to drought. 
Total droitght.--A total drought occurs when, for approximately one year or 
more, there is a shortage of natural stock feed culminating in a water shortage. 
No rain falls sufficient to produce a response from the characteristic pasture of the 
particular type of country. Narrow, erratic storms may bring partial relief to 
some properties. Other properties may be left with only a poor household water 
supply. Stock losses occur in spite of the drought relief measures commonly 
practised. 
The incidence of droughts of the various intensities in this classification as 
determined from the reports of station managers for the 11 years 1938-49 inclusive, 
and the associated annual rainfall is shown in the following table:-
TABLE 2 
Number of Droughts and Associated Rainfall on Mulga and Downs 
Country, 1938-49 inclusive. 
Drought Classification 
(based on managers' reports) 
Mulga-
Number of years 
Average rain (points) 
Downs-
Number of years 
Average rain (points) 
5. Land Tenure. 
I o o.:25 o.5 o. 715 i.o , I 
--- - : ---- , ----- 1-- 1 
' 5 1 - 1 5 - 1 1 I l,!)88 I 1 1,164 725 I 3 I 2 I 4 . 1 I 2,UiO 1,630 I 1,616 1,476 : 1,097 '
(See Diagram 1). 
Almost all the land in the district is held under leasehold tenure . 
The large properties are generally held under Pastoral Lease for a 30-year 
term. There are no conditions of occupation or residence and no limitations of area. 
Rents are reviewed every 10 years . The Crown can resume one-quarter at any 
time and a further quarter after 15 years. 
The small properties are held as various types of Grazing Selections for a 
28-year term. Development conditions and restrictions on the mortgage, transfer 
or sale of the lease are imposed, but the lessee is given preference in the renewal 
of the lease . I<.ents are reviewed every seven years . 
In classifying properties as small, medium or large, it is convenient to measure 
the size of the property in terms of the average number of stock carried rather 
than of acreage . On this basi s ,  the 200 properties in the area of the survey fell into 
the following groups:-
155 small properties, with 2 ,800-8,000 sheep. 
25 medium properties, with 8,000-12 ,000 sheep. 
20 large properties, with above 12,000 sheep. 
56 A. R. BIRD 
I I 
I I ! I ! ! i 
I 1 I 
I 
<P 
D 
I 
9 I I ' I 
I t I I 
j 
I I Ii I I ' �. I D 
Q LO 
INQbl 
Diagram I-Relationship between total annual rainfall and drought 
index for mulga and downs country for the period 
1938-1948 inclusive . 
. signifies mulga country 
@) si3nifies downs country 
I 
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I I I  THE SURVEY. 
The 200 properties in the district from which a random sample of 50 was 
drawn for this survey were grouped according to the predominant type of country 
-mulga, downs, or river frontage. They were further classified as large, medium 
and small properties, according to the average flock size for the five years 1945-49 
inclusive, to give the following nine sub-groups:-
TABLE 3 
Classification of the total of 200 Charleville Properties and the 50 Sample Properties. 
I 
Types of Country 
--
Average Flock Size 
A Small-
2,800 and under 8,000 .. 
-
B Medium-
8,000 and under 12,000 .. 
--
c Large-
12,000 and over 
-
Totals . . 
. . 
.. 
Mulga 
(M) 
Total Sample 
108 13 
9 9 
7 6 
124 28 
Downs River Totals 
(D) (R) 
Total Sample Total Sample Total Sample 
25 3 22 4 155 20 
14 6 22 2 25 17 
12 6 1 1 20 13 
51 15 45 7 200 50 
Information on the physical aspects of production was collected by personal 
interview on the sample properties and from statistical sources made available by 
the property owners, e.g., accountants' records. Wherever possible, formal statistical 
analysis of the data has been undertaken. 
The average area of property in each of the mulga and downs sub-groups is 
given below:-
TABLE 4 
Average Area and Flock Size for Mulga and Downs Sample 
Properties. 
I II I III IV Average Average 
No. of I Area of Flock Size Size Group I Properties Property i939-49 (Acres) 
Mulga-- I I MA 2,800-8,000 sheep .. I 13 I 37,930 4,553 MB 8,000-12,000 sheep .. 9 92,142 10,687 MC over 12,000 sheep .. 6 • 252,800 20,662 Downs- I DA 2,800-8,000 sheep . . I 3 21,022 5,920 DB 8,000-12,000 sheep . . 6 41,526 10,355 
DC over 12,000 sheep I 6 I 90,595 25,546 .. ! I 
--· 
I 
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IV SHEEP NUMBERS. 
Sheep numbers on all properties in the district on each type of country at 
1st January for each of the 11 years 1939-49 were as follows:-
1st Jan. 
for Year 
------
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
TABLE 5 
Sheep Numbers. 
Type of 
Country 
No. of 
Sheep 
Annual 
Totals 
--------- ------- ------
mulga 868,754 
downs 627,794 
river frontage 202,542 1,699,090 
mulga 1,026,377 
downs 636,712 
river frontage 216,708 1 879,797 
mulga 930,094 
downs 690,500 
river frontage 179,556 1,800,150 
mulga 1,049,329 
downs 713,260 
river frontage 225,886 1,988,475 
mulga 1,064,401 
downs 726,559 
river frontage 195,420 1,986,380 
mulga 1,028,802 
downs 667,848 
river frontage 182,827 1,879,477 
mulga 937,608 
downs 661,260 
river frontage 176,372 1,775,240 
mulga 666,248 
downs 631,900 
river frontage 119,855 1,418,003 
mulga 463,070 
downs 485,846 
river frontage 94,366 1,043,282 
mulga 604,457 
downs 527,097 
river frontage 115.167 1,246, 721 
mulga 662, 744 
downs 476,154 
river frontage 138,555 1,277,453 
The outstanding feature of these data is the very low level to 
numbers fell at 1st January, 1947. 
which sheep 
This feature is emphasised in Diagram 2 .  The total sheep numbers shown are 
for all the individual properties in the survey area and were obtained from the 
Queensland Government Statistician. These numbers, furnished under " The 
Stock Returns Acts, 1893-1946," refer to 1st January in the year concerned. 
Drought intensity during the previous calendar year is indicated by shading under 
the appropriate histograms of sheep numbers. This shading also shows the time 
of the year when the drought occurred, thus:-
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Thus the upper left half of each square, for example,  represents the first 
half-year. 
Rainfall for the previous year is shown as " yearly rainfall " above the total 
sheep numbers. The two graphs shown represent:-
(i) the average of the total annual rainfall on seven downs properties, and 
(ii) the average of the total annual rainfall on 12 mulga properties. 
These 19 properties comprise stations throughout the district . 
V FACTORS AFFECTING SHEEP AND WOOL PRODUCTION. 
1. Drought. 
As can be seen from Diagram 2, sheep numbers at 1st January on any par­
ticular type of country reflect closely the seasonal conditions of the previous year. 
Over the 11 year period drought is the main factor affecting stock numbers on all 
types of country, but the effect of drought in any one year varies on the different 
types of country. Floods and heavy rain also have important effects in some years , 
questions which will be considered later. 
It  is now proposed to give a general picture of the effect of drought on sheep 
numbers on the three main types of country in the area of the survey. 
(a) Mulga country-The mulga country was j ust recovering from poor or drought 
conditions in 1 937 and 1938 and, at the commencement of the survey on 1 st January, 
HJ39, carried about 870,000 sheep. There was a good season in 1939 which resulted 
in an increase in sheep numbers to more than 1,000,000 on 1st January, 1940. The 
latter six months of 1940 was another drought period and sheep numbers declined 
by nearly 100,000 or 10  per cent . from 1st January, 1940, to 1 st January, 1 941. 
As a result of favourable seasons in 1941 and 1942 , sheep numbers increased by 
over 100,000 during 1941 , and this higher level of production was maintained until 
1 st January, 1943 . 
In 1943, most properties received no rain at all for one of the first three months, 
some had no rain in either February or March , and at least one property had none 
i n  January, February, or March . This dry period restricted j oining so that there 
was a slight decrease of 40,000 from 1 st January, 1943, to 1st January. 1944. 
The 1 st January, 1 945, saw a decrease in numbers of 100,000 following a half­
drought in 1 944. The season deteriorated during 1945 with relief at the end of 
the year only in some parts of the district . Sheep numbers had accordingly 
decreased by a further 270,000 at 1 st January, 1946. Another decrease in sheep 
numbers of 200,000 reduced total sheep numbers on mulga country to 460,000 
at 1st January, 1947 . This decrease accompanied the total drought of 1946. 
A favourable season in 1947 was reflected by a fairly rapid rise in numbers of 
140,000 to 1 st January, 1948. In spite of the adverse conditions during the latter 
half of 1948, sheep numbers rose still further to 1st January, 1949, when a total 
of 660,000 was reached: 
(b) Downs Country .-The downs country carried 630,000 sheep at 1 st January, 
1939. In spite of the dry period at the end of 1939 , numbers increased by 10,000 
to 1 st January, 1940. It was because both the 1940 and 1941 seasons were favour­
able that sheep numbers showed a marked increase, first by 53,000 to give a total 
of 690,000 on 1st January, 1 941 , and then by a further 23,000 up till 1 st January, 
1942 . Even the drought during the latter half of 1942 did not prevent a further 
increase in sheep numbers of 14,000 by 1st January, 1943. The almost complete 
drought of 1 943 which followed the half drought of 1942 caused a noticeable decline 
of 60,000 in sheep numbers at 1 st January, 1944. There was a half drought in 
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Plate 3-Regeneration of mulga in a horse paddock on Newholme Station, near 
Charleville. 
Photo : A. R. Bird. 
Plate 4-Gidyea scrub near Blackall . 
Photo : S. L. Everist. 
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1 944, and again in 1 945, so that numbers had declined by 36,000 at 1 st January, 
1 946. Then came the total drought of 1946, which was all the more serious because 
it followed a series of lean years . This succession of poor years and drought con­
ditions resulted in a serious drop of 146,000 to 486,000 at 1st January, 1 947 .  
Fortunately, 1 947 was a favourable year so that numbers at  1st January, 1 948, 
had increased to 527 ,000, but this increase was not nearly enough to compensate 
for the effects of a series of lean years . Had 1947 been an unfavourable year, the 
result would no doubt have been disastrous, and a decline in numbers even greater 
than that from 1946 to 1947 could have been expected . . As it happened, 1 948 was 
dry for the first few months and numbers at 1st January, 1 949 had declined out 
of all proportion to this short dry spell-to 476,000-the lowest for the period of 
the survey. 
It is of interest that the sheep numbers on the downs country fluctuate far less 
violently than on the mulga. Sheep numbers on mulga country reached a peak of 
1 ,064,000 at 1 st January, 1 943, and dropped to a minimum of 464,000 at 1st January, 
1947. But sheep numbers on downs country showed a maximum of 727,000 at 
1 st January, 1 943 , and a minimum of 476,000 at 1st January, 1 949. The greater 
fluctuations on mulga country are largely due to the effects of big purchases and 
sales by the large mulga properties which run mostly dry sheep. For example, the 
proportional increase in average flock size from 1st January, 1 94 7, to 1 st January, 
1 949, was greater on the large mulga properties than on the medium and small 
properties. This difference occurs because the large mulga properties, which run 
mostly dry sheep and unload them in a drought , can regain pre-drought levels of 
production more quickly by buying wethers than can the smaller properties by 
breeding replacements. 
The policy of stocking lightly has minimised drought losses on downs country. 
There is an indication that , irrespective of the immediate drought policy, the 
properties with the lowest average stocking rates from 1 st January, 1 942 , to 1st 
January, 1 946, suffered the least reduction in average sheep numbers from 1 st 
January, 1 946, to 1 st January, 1947.  
(c)  River Frontage Country .-Generally, the sheep numbers on river country 
fluctuated as violently as those on mulga country in that they varied from 226,000 
at 1st January, 1 942 , to 94,000 at 1st January, 1 947.  
After the drought on river frontage country in 1 938, seasonal conditions 
improved sufficiently in 1 939 to enable an increase in numbers during the year of 
about 4,000, giving a total at 1 st January, 1940, of 217 ,000. The half drought of 
1940 was a worrying one, although feed and water were apparently sufficient .  Some 
graziers did not j oin their rams. The need for scrub cutting was anticipated and 
stock were " unloaded " to reduce the stocking rates on some properties.  Sheep 
numbers accordingly fell by 37 ,000 to 1 80,000. The good season which followed 
in 1 941 caused an increase in numbers at the beginning of 1 942 to 226,000, the 
maximum for the period of the survey. But a quarter drought during the last 
few mo'nths of 1 942 was associated with a reduction in numbers at 1st January, 
1943, to 1 95,000. The following dry season of 1943 was accompanied by a minor 
decrease in sheep numbers of 1 2 ,000. There was not much immediate danger to 
stock in 1 944, although the year was a dry one, and numbers decreased by only 
7 ,000 to 176,000 at 1st January, 1945. A total drought in 1 945 was reflected in 
the much reduced numbers of 1 20,000 at 1st January, 1 946. Numbers continued 
to decrease to 94,000 on 1st January, 1 947 , in parallel with continued adverse 
seasonal conditions when only slight relief was experienced on some properties from 
freak storms. A very favourable year in 1947 enabled some recovery of stock 
numbers to 1 15,000 by 1 st January, 1948, and this recovery was continued up to 
1st January, 1949, when the total reached 139,000 in spite of a half drought in 1948 .  
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2. How Drought Affects Production. 
Drought affects production by causing direct stock losses due to a shortage 
of feed and water. But other drought effects such as reducing the breeding rate 
and forcing the sale of stock at very low prices are also important. 
The effects observed in the Charlevi lle district may be summarised as 
follows :-
(a) Direct stock losses : 
1 .  Lambs, wet ewes, dry evves, wethers , ra:-r:s, in that order. (Rams are 
generally hand-fed) . 
2 .  Some horses and cattle. 
(b) Deterioration of stock and stock products : 
1 .  Reduced condition of fat stock . 
2 .  Unthriftiness through the enforced use of inferior water with a high salt 
content . 
3. Lower nutritional level ari sing from provision of a maintenance or sub­
maintenance diet only, e.g . ,  scrub . These conditions (b) 1, 2 ,  3 in turn 
cause 
4. Reduced breeding rate. (Graziers are forced to withhold rams.) 
5. Reduced growth rate,  seen mainly in the stunting of hoggets. 
6 .  Reduced resistance of stock to pests and diseases, a condition which 
persists for some time after the drought breaks when pests (particularly 
blowfly) are often active . 
7. Inferior wool production through 
(i) reduced quantity of wool, 
(ii) reduced length of wool, 
(iii) increased amount of tender wool, 
(iv) increased dust content, 
(v) other effects on the properties of wool. 
On the other hand, there is less vegetable fault . 
Very wet weather also results in the production of inferior wool. 
8. Greatly reduced opportunities for classing flocks because of reduced 
numbers and a consequent tendency to leave classing to nature. 
(c) Complication of Station Management : 
1 .  Increased work and expense through the necessity for 
(i) scrub cutting, 
(ii) hand feeding, 
(iii) agisting. 
(Included in the expense is  the provision of extra capital equipment, 
e . g . ,  tractors, silos, etc . ,  as well as maintenance and depreciation costs. )  
2 .  Increased labour problems through the bigger demand for the existing 
labour supply caused by drought relief measures adopted. 
3. Greater physical and mental strain on graziers and their employees . 
4. Neglect of other station work with consequent increased depreciation 
rate on existing improvements and a delay in effecting other improve­
ments . 
5. General interference with station routine so that , for example ,  even 
small properties may be forced to have two or more shearings in the 
one year. 
6. Depletion of supply of rams available at local studs and stud depots. 
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Plate 5-0pen Downs country near Blackall carrying mainly curly Mitchell grass. 
Photo : 5 .  L. Everist. 
Plate 6-Close up of curly Mitchell grass stand in Plate 5 showing the bare ground 
between the tussocks. 
Photo : 5.  L. Everist. 
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(d) Deterioration of Land. 
1 .  Denudation of land during drought periods promotes soil erosion. 
2.  Increased silting of creeks, rivers and tanks occurs. 
3. Stocking beyond the depleted capacity of the country favours encroach­
ment by poorer plant species such as galvanised burr. 
4. Natural deterioration and even death of shade and edible trees e.g. , 
stag-headed eucalypts and dead mulga, especially on ridges. 
5. Introduction of pests, e.g. , sheep lice, Bathurst burr, into new areas by 
travelling and agisted stock. 
6 .  Cutting of edible trees on open country where they are required for 
shade. (Formerly, myall was cut heavily ; now, most graziers retain 
myall for shade. )  
7 .  Deterioration o f  land i s  generally worst on stock routes, due to the 
intensive stocking which occurs there during droughts .  
The next section shows just what the direct stock losses have cost the 
Charleville district . Following this assessment, the most important additional 
effect of drought-that of depressing the breeding rate-will be illustrated. 
3 .  Stock Losses and the More Obvious Costs of Drought. 
Stock numbers at 1st January in the 11 years 1939-49 inclusive were affected 
by some degree of drought conditions in 6 years on mulga country, eight years on 
downs country, and seven years on river country. 
During the 1945-46 drought (the most severe of this 11 year period) , the decline 
in sheep numbers in the Charleville district was approximately 730,000. Numbers 
dropped from 1 , 775,000 at 1st January, 1945, to 1,043,000 at 1st January, 1947. 
This decline represented 41 per cent . of sheep numbers at 1st January, 1945, and 
45 per cent. of the 11 year average of 1,600,000. The evidence presented by graziers 
suggests that this figure of 730,000 may be analysed thus:-
Deaths due to drought . .  
Forced sales and agistment 
Total reduction due to drought 
300,000 
300,000 
Cast for age and other normal* sales not replaced by lambing . .  
600,000 
130,000 
730,000 
Assuming an average wool yield of 8 lb . per head, and that all wool from the 
7:30,000 would be lost , the following conditions would prevail:-
Loss of production (income from wool) : 
(a) Wool valued at £1 per head ( 1946) 
(b) Wool valued at £2/10/- per head ( 1952) 
Loss of capital (sheep) : 
(a) 1946 values-
300,000 deaths at £1 per head 
300,000 forced sales, etc . ,  estimating actual loss at 10/- per 
head 
130,000 lambing reduction at 10/- per head ( = 130,000 Iambs 
at £1 per head-1 30,000 sales at 10/- per head) 
Total . .  
£730,000 
£1, 800,000 
£300,000 
£150,000 
65,000 
£515,000 
* 130,000 lambs per year would not be sufficient for replacement of flocks, but losses of 
breeders in this drought would be hieavy. Also, at least 10 per cent. of all sheep were run on 
non·breecling properties 
66 A. R. Emu 
(b) 1952 values-
300, 000 deaths at £2/ 10/- per head £750,000 
300,000 forced sales , etc . ,  estimating actual loss at £1 per 
head 300,000 
130,000 lambing reduction at £1/10/- per head ( =130,000 
lambs at £2/ 10/- per head-130,000 sales at £1 per head) £195,000 
Total . .  . .  £1,245,000 
4. The Extent of the Drought Effect on Breeding Rate. 
During the period studied, c:lrought so lowered the average lambing percentages 
that this cause alone made it difficult or impossible to maintain numbers. 
The average lambing of 48 per cent . on eight small mulga properties for the 
seven years 1942-48 was insufficient to maintain numbers, although little or no 
selection was done. The low average resulted mainly because drought restricted 
j oining opportunities and caused losses of both ewes and lambs when the rams 
were joined irrespective of the season. 
Even the average lambing of 59 per cent . on six medium and large downs 
properties for the six years 1942-47 inclusive was not sufficient to maintain numbers 
with the more intensive selection practised on the downs country. 
Granger ( 1944) has determined the conditions necessary for replacement of a 
flock according to the degree of selection of breeding ewes, the breeding life of the 
ewe, the lambing percentage , and the death rate of ewe lambs.  It is by the use 
of his formula that the above conclusions have been reached for the Charleville 
district. 
According to Granger, then, the practicable degree of selection in a flock is 
given by the following formula :-
S =  
2,000;000 
nm ( 100-d) 
where 
s = per cent . selection of young ewes that is practicable. 
n = average number of seasons for which ewes are bred and progeny 
survive till lamb-marking. 
m = proportion of lambs marked, expressed as a percentage of ewes 
mustered at lamb-marking time. 
d = deficiency of marked ewe lambs at classing time (i.e. , loss of ewe 
lambs between marking and classing) , expressed as a percentage 
of tm. 
For the group of N .S .W. stud ewes which he studied, n varies with the age 
of the ewe according to this schedule :-
Age 
( Years) 
2 
3 
4 
5 
6 
7 
8 
9 
10 
A verage number of matings 
per ewe up to and including 
this season 
1.0 
2.0 
2.9 
3 . 8  
4 . 7  
5 .5  
6 .3  
6 .9 
7 . 3  
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The value of " d "  used for N .S .W. studs by Granger was 10 .  The corresponding 
value for flocks in the Charlevi lle district would probably be higher than 10.  
When Granger's formula is applied to data for Charleville properties, the 
following values of " s " are derived : 
For eight small mulga properties for seven years, 1 942-48-
Average value of m = 47.6 .  
Average age of ewes = 4.4 - 4.7 .  
Corresponding average value of n = 3 .3-3.5 .  
Corresponding average value of s = 133-141 . 
For six medium and large downs properties for the six years 1 942-47 inclusive­
Average value of m = 58.8 .  
Average age of ewes = 3 . 7-4.5 .  
Corresponding average value of n = 2 .7-3.4. 
Corresponding average value of s = 1 12-140. 
Values of " s "  greater than 100 mean that even the addition of all young ewes 
will not maintain the breeding flock at a constant size . When the value of " s " is 
100, the addition of all the young ewes to the breeding flock will j ust maintain the 
breeding flock, but will not permit of any culling. Values of "s" below 100 mean 
that the addition of all young ewes to the breeding flock will more than maintain 
its present size and that culling can be undertaken to the extent that " s "  is below 
100 while still maintaining a constant flock size .  A value of " s " of 8'.), for example, 
would indicate that up to a 20 per cent . culling could be undertaken without reducing 
the size of the breeding flock. 
5 .  Heavy Rain and Floods. 
It is obvious that drought is the main seasonal condition affecting sheep and 
wool production, but the effects of heavy rain and floods are still considerable . 
Heavy rain and floods have caused direct stock losses in a number of ways . Several 
losses of over 500 sheep and one of over 800 have been attributed to this cause . 
One spectacular loss of about 2 ,000 ewes resulted from flood and subsequent fly 
attacks . Rivers come down very quickly and, because of the difficulty of mustering 
much of the scrubby country, it is often impossible to remove sheep before they 
are cut off. Other losses, for example, through rain damaging wool, and floods 
damaging fences, are also important.  In the 15 years from 1 927 to 1 942, the 
Warrego River at Charleville rose above flood height on 16 separate occasions in 
nine different years . 
The main effects of heavy rain and floods include :­
(a) Stock are isolated and drowned. 
(b) Inaccessibility of fly-blown sheep causes heavy losses-up to 30 per 
cent. is reported on individual holdings. 
(c) Sheep losses through rain immediately after shearing arise from 
pneumonia. (A loss of 30 per cent . of total numbers occurred on one 
property through this cause. )  
(d) Fences and other improvepients are damaged. 
(e) Weeds flourish after a flood, and rain lessens the time available to 
combat them. 
(f) Roads are ruined and this isolation tends to make older people and 
people with young families leave the country. 
(g) Communications are disrupted. For example, telephone lines along 
fences commonly short out when falling timber brings them down. 
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(h) The increase in pests of sheep and the general difficulty of management 
tend to encourage cattle raising at the expense of sheep production.  
(i) The interference with shearing schedules causes many to sell sheep 
without shearing them first. 
Ci) The effects of station work already done are neutralised. Dipping, for 
example , must be repeated. 
(k) The quality of wool is reduced and there is much contamination by 
seeds. 
(l) I f  flood rains follow close on a drought, erosion of soil from exposed 
areas may be severe. Scouring of some watercourses and silting of 
others occurs . 
(m) Suckering and seedling growth of various trees occurs . With some 
species, e.g. , brigalow, this growth is undesirable ; but with other species, 
e.g. , box, such growth may be partly an advantage in that it reduces 
coarse grass growth encouraged by previous clearing. 
6. Size of Property as a Factor of Production. 
In spite of the tremendous effects of seasonal conditions on production in the 
Charleville district, effects due to differences in size of property are still apparent .  
Moreover, not all these effects of property size favour any particular size group. 
While the small downs properties, for example, showed a greater average production 
per acre than any other downs properties, they achieved this greater average at the 
expense of greater annual fluctuations. 
During the 1 1  years 1 939-49 inclusive, whereas the average stocking rate of 
the smallest four sample downs properties was one sheep to 2 .5-2 .86 acres, the 
average of the largest three was only about one sheep to five acres. The stocking 
rates of the medium-sized sample properties were between these two rates. For 
1 1  sample downs properties other than studs, a statistically significant inverse 
correlation exists between average stocking rate (over the range of one sheep to 
2 .5  acres to one sheep to 8 .3  acres) and total area of property (over the range of 
10 ,000 to 1 10,000 acres) . 
If all large downs properties had increased their average stocking rate from 
about one sheep to five acres to one sheep to 2 .67 acres (the median value of the 
small properties) , the average number of sheep in the district would have been 
increased by 284,000 or 17 .4  per cent . 
Against this there is the disadvantage that stocking rates on the small properties 
fluctuated more violently. Sheep numbers rose to higher and dropped to lower 
proportional intensities than did the sheep numbers on the large properties. The 
extent of these fluctuations in stocking rates for the 1 1  years 1 939-49 is expressed 
below as a percentage of the 1 1  year average for each group. 
small properties, 70 to 126 per cent . ; range, 56 per cent. 
medium properties ,  74 to 120 per cent . ; range, 46 per cent . 
large properties, 80 to 1 12 per cent . ; range, 32 per cent . 
Just how much these differences in ranges of fluctuation were due to management 
policy and how much to seasonal and other physical effects is hard to assess. 
The average stocking rate for the 1 1  years 1 939-49 inclusive for each of 27 
sample mulga properties varies from one sheep to five acres to one sheep to 13 .3  
acres. The relationship between area of property and sheep numbers per acre is 
not at all definite statistically, but there is an indication that the lowest stocking 
rates generally occur on the properties with the largest areas. 
The question may logically be asked whether stocking rate is governed by the 
productive capacity of the country, or is a function of property size. Productive 
capacity is extremely difficult to determine but , if it be accepted that rental is an 
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index of productive capacity, then it is not higher average productive capacity of 
the land which has enabled the smaller properties to maintain higher average 
stocking rates. The basic data for this conclusion concern groups of 1 9  mulga 
properties and nine downs properties from the original sample. For each of these 
groups, the properties with the greatest total areas also had the greatest total 
rentals. This relationship was strong enough to give statistically significant 
correlations for both the mulga and the downs properties. 
Furthermore, for the same groups of properties, productive capacity, as indicated 
by average rental per acre, was not related to the actual level of production, as 
reflected by average stocking rate. 
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Diagram 3-Relationship between average yearly stock numbers carried and 
total area of property for the period 1 939-49 inclusive-downs properties. 
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An increased stocking rate on some properties does not entail a decreased wool 
yield per head. Data were examined from 23 of the original sample properties . 
On 14 mulga and five downs properties, no increase in wool yield occur.red as stocking 
rates decreased. On only four downs properties was wool yield found to be inversely 
related to stocking rate. These four properties adopted different levels of stocking. 
They were not, for example, all the most heavily or most lightly stocked properties . 
The location of watering facilities and fencing, and type of stock used are some 
of the additional factors which affect stocking rate. 
PlAC LNlAOL • 
.Rf,,; llQi 
/HLLP 
NUMf>LA.I 
. 
.t 
z 
� Q 
I 
-r 
l I I i 
J,�,"� CH 1-/ V-
. - - - ,_ / 1 - ��E�: :� ! \ I i .,-/L-< -
V ' v' 
�t- I 
I 
I 
• I __ , _ ,--T- ·---1
"""' ' .. \ . 
I\\. ' I\ � \ :,L?-�--
I r ·� . / ' 
I 
--!---
I 
I 
.lll.:a .lll& .l9M. Ullo = � -1ll;t.I. ,,,,.._ � 1:ll8. l9tt. 
_.Y_i.a.B.L.:. 
Diagram 4-Proportional sheep numbers per property for period 
1 939-49 inclusive for 51 downs properties. 
Sheep numb�rs expressed as a percentage of 11 year average 
sheep numbers per property for each size group. 
- - - Average for 25 small downs properties .  
Average for 14  medium downs properties. 
- - - - - Average for 1 2  large downs properties. 
Average for all downs properties. 
7. Animal Pests of Sheep. 
After seas-0nal conditions and size of property, the main factor affecting sheep 
and wool production is animal pests and diseases. It is, in fact, very hard to isolate 
the effects of pests from the effects of seasonal conditions since the two achieve 
results which are considerably interdependent. 
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Still, it can be said that sheep blowfly is by far the main pest of sheep in the 
Charleville district ; it .has caused losses of at least 30 per cent . in some flocks in 
the one year. 
The opinions of graziers on the animal pests of sheep, their importance, and 
the most effective control measures are contentious and varied. The incidence of 
pests varies throughout the district. Table 6 lists the distribution and intensity 
of the pests named by graziers . 
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Diagram 5-Relationship between average yearly stock numbers carried and 
total area of property for the period 1939-49 inclusive-mulga properties.  
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(a) Blow-jly.-The months when blow-fly is most troublesome in the Charleville 
district are the autumn months of March, April, and May, and the spring months 
of September, October, and November. 
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Diagram 6-Proportional sheep numbers per property for the 
period 1 939-49 inclusive for 124 mulga properties. 
Sheep numbers expressed as a percentage of 1 1  year average 
sheep numbers per property for each size group. 
Average for 108 small mulga properties. 
Average for 9 medium mulga properties. 
Average for 7 large mulga properties .  
Average for all mulga properties. 
The following were the months from March, 1933, to August, 1 950, when station 
managers reported blow-fly was troublesome on mulga country east of Charleville : 
1 936 : January. 
1 938 : September, October, November. 
1 939 : May, June. 
1941 : March, April, May. 
1942 : December. 
1 943 : January. 
1 945 : August, September. 
1 947 : September, October, November. 
1949 : April, May, June, July, August, September, October, November. 
1950 : April, May. 
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Pest 
Blow-flies 
Worms 
Foxes 
Dingoes 
Crows 
Eagle hawks 
Rats . .  
Grasshoppers 
Wild goats 
Wild pigs 
Rabbits 
Emus 
Kangaroos 
Town dogs 
TABLE 6 
Animal Pests of Sheep in the Charleville District. 
everywhere 
river frontage 
everywhere 
Distribution 
some areas , notably adjacent to hilly timbered country 
north-west and north-east of Charleville 
everywhere 
everywhere 
everywhere 
everywhere 
Beechal Creek District 
west of Tambo-Augathella road 
everywnere on sandy country 
everywhere 
everywhere 
properties adj oining town reserve 
Intensity 
common 
occasional 
sparse 
occasional to 
common 
common 
common 
occasional plague 
occasional plague 
common 
common 
sparse 
common 
common 
common 
The actual extent of fly trouble in any one year depends, of course, on the 
occurrence of wet weather which favours fly strike. 
When wet weather occurs, the sheep, encouraged to disperse through improved 
watering facilities, are hard to locate in the lush growth of grass caused by rain. 
One grazier accordingly remarked that he lost more sheep in a good season from 
fly than he did in a drought from starvation. Wet weather further encourages 
worm infestation, which is claimed to predispose sheep to fly strike. 
The effect of fly strike is worst when wet humid conditions occur after a 
drought. Sheep which are already weak then easily succumb. 
Nevertheless, because of more favourable lambing percentages, the nett replace­
ment rate was greater in good seasons than in a drought. 
(b) Worms.-\i\Torms cause some losses in a wet season. Nodule worm 
(Oesophagostomum columbianum) , hair worm (Trichostrongylus spp . ) ,  tape worm 
(Moniezia expansa) , and nasal bot (Oestrus ovis) all occur in the district. 
(c) Foxes.-Foxes prey on lambs to some extent, but most graziers consider 
them to be only a minor trouble. Some graziers, in fact, think foxes are beneficial, 
in that they prey on rabbits. Foxes which followed the rat plague of 1 941 killed 
many lambs, especially on properties where lambing occurred at a different time 
of the year from their neighbours . 
(d) Rabbits.-Rabbits have been in the district since at least 1 890. They occur 
on some sample properties on downs and even mulga country, but are prevalent 
on all seven sample river properties, where sandy cypress country, attractive to 
rabbits, is more common. I t  is considered by graziers that rabbits are not yet a 
serious factor affecting production except in some sandy areas, most of which occur 
on river frontage country. Table 7 gives details of graziers' opinions on rabbits. 
(e) Dingoes .-Most of the Charleville district is now free of dingoes, but some 
of the outlying sheep country adj oining cattle country is still troubled by this pest . 
Hilly, timbered areas which still contain dingoes include the Carnarvon and 
Chesterton Ranges in the north-east of the district ,  and the Grey and Gowan 
Ranges in the north-west. 
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TABLE 7 
Rabbit Incidence on 49* Sample Properties in the Charleville District. 
Manager 's  Opinion 1· I I Total I If II 11 Total Total I Granct f MA , MB MC M DA DB DC . D R Total , 
H.abbits troublesome I- 3-1- 5 I 4_1=��-'. _I= 2 I= 3_i= 5 6 =23-=i H.abbits present but , I ' ' i ! I ' J I no trouble I 8 1 I l J 1 0  I - I' 2 I - 2 1 13 I Rabbits absent 1 __ 2_1- 3 · 1- 1= 6-1_ :3-.= 1 = 3-- 7- =13 I 
Total I 1 3 I 9 I 6 I 28 i 3 I 5 I 6 I 14 7 4\l I 
---------' ___ l__ __c_ __ , I , ! _I 
* Information for one small sample mulga property was inaclquate . 
8. Minor Causes of Stock Losses . 
Over the years, stock losses from other causes have been of very minor 
importance. Deaths of travelling stock account for a small percentage of these 
losses. Nearly all these deaths have resulted when sheep in a weakened condition 
have been shifted during a drought . Droving losses in a drought have been as 
high as 30 per cent . of stock travelled. Sheep carried by rail or road transport 
have fared better. The largest drought loss for stock travelled by railway was 
under 7 per cent . of numbers moved. By use of the road train, the maximum loss 
so far sustained has been only 3 per cent . 
Other minor stock losses have also occurred from such miscellaneous causes as 
bushfires and a number of diseases. One small mulga property reported losing 
over 500 sheep through fire, but such losses seldom occur. 
Pneumonia is another cause of stock losses. Recently shorn, hungry sheep 
develop pneumonia when exposed to winter rain . In 1 912,  one property lost 14,000 
sheep through this cause and several properties have since reported large losses 
of up to 30 per cent . of the flock. 
Other diseases have less effect on production. Lambing sickness is not a 
serious problem, although several graziers have reported minor losses of one to 
two per cent. of ewes from this cause during dry seasons. When grass seeds are 
prevalent, pizzlerot causes reduced condition of wethers, but never of rams. Graziers 
say the wethers recover, but are inferior sheep. Lice, scabby mouth, cancer, and 
" wet mouth " are troublesome to stock but cause few losses . 
Miscellaneous causes advanced for stock losses included the absence of the 
property owner on war service. Heavy stock losses on at  least one property were 
alleged to be due to the owner's absence on war service at a time when suitable 
managers were not available. 
VI THE RELATIONSHIP OF MANAGEMENT PRACTICES, SEASONAL 
CONDITIONS, AND PRODUCTION. 
The main factors affecting sheep and wool production for which reliable informa­
tion could be obtained have now been considered. In an attempt to combat these 
factors and often, as in the case of buying and selling policies, just to cushion their 
adverse effects, a variety of management policies is adopted in the Charleville 
district . 
The drought policy, of which the buying and selling policies form an important 
part, has the most potent effect on production on an individual property. The 
most significant feature of this policy in recent years has been the experimentation 
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with mechanised methods of scrub felling. Mechanised scrub " bashing " has now 
almost supplanted hand cutting, but the operation is still performed with varied 
efficiency. 
Blow-fly control is another aspect of management which has shown consider­
able advances . There is an increasing number of methods of control used but, 
more important still , there is a tendency to concentrate on methods which enable 
large flocks to be treated quickly with a limited labour force. 
1. Drought Policy. 
A variety of methods to mitigate drought effects is adopted by the properties 
of the Charleville district . These methods include light stocking, agistment,  hand 
feeding, and scrub cutting, rolling and burning. 
There are also properties which j ust take a chance by allowing the stock to 
remain and fend for themselves. 
TABLE 8 
Drought Policy on 28 Sample Mulga Properties for the period 1939-49 inclusive. 
More than one method of combating droughts is commonly used on each property. 
In column I I : 0 = scrub cutting with owner 's  labonr only. 
S = station labour. 
E = specially employed labour. 
In column I I I : R = rolling. 
In column IV : B = burning. 
II I I I  IV V 1 VI VII 
1 ------- -----. --------- ---- ---- 1 ----i -·-- -- 1 ----! Scrub Cutting 1 1· ; Drought Policy : --- ---, --.-1.i Scrub Scrub Hanel Agist- Unload-!------ i 0 . i_.:__1 E. I R. B. , Feeding ;�- �  
(i) 1 3 properties of sample ! 11 11 1 I I I! Group MA . . . . I 5 7 7 3 3 3 4 (ii) 9 properties of I 1 I sample Group MB . . I - I 2 '1 5 '  I 6 1 1 4 I 3 sample Group MC . . - 1 2 i 2 I 4 - i - I 1 3 
(iii) 6 properties of I 1 - ,---! ___ l __ __ l ___ __ 
I 
All sample mulga 1.
I
' 1 : 
properties . . . . 5 11 8 1 7 4 , 4 8 10  
, 
* A power saw is now used. 
Tb.BLE 9 
Drought Policy on 15 Sample Downs Properties for the period 1939- 49 inclusive. 
More than one method of combating drought is commonly used on each property. Scrub 
is available in restricted amounts on some properties only. It includes mixed edible trees but 
little mu lga. 
-------------1 . Drought Policy I] Scrub Cutting II or Rolling l-- �- ------- --, 1 (i) 3 small properties of Group DA 3 1 (ii) 6 medium properties of Group DB 4 I' (iii) 6 large properties of Group DC 3 
Hanel 
Feeding 
4 
4 
Unloading 
or Agisting 
1 
2 
3 
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The general policy of some properties is to adopt a light stocking rate. Light 
stocking in a drought may then involve removal from the property of only non­
breeders . " Unloading " is the common term for the removal of surplus stock for 
sale or agistment at the onset of a drought . 
Properties which allow stock to fend for themselves in a drought usually adopt 
a light stocking rate irrespective of the season. This policy may involve heavy 
stock losses in a prolonged drought, but can be very economical for short dry spells . 
There are no costly stock transport and no feed bills to meet and rents are only a 
small item of costs, so that the only loss incurred is the direct cost of the stock lost 
which have to be replaced at high prices. 
Safe agistment is frequently hard to get . I t  is certainly rare for the whole 
State to be in the grip of a drought at the one time, but it can often happen that 
stock sent on agistment have to be moved as the drought spreads to another district. 
Many graziers do not adopt agistment because they dislike the accompanying spread 
of pests and diseases. In any case, agistment for a short period is very expensive 
because of the cost of transport . It is in a long drought th at agistment pays 
dividends. Unfortunately, no means is yet available of predicting the possible 
length of a drought . 
The Charleville district is renowned for its vast stretches of edible scrub. 
About 80 per cent . of the area surveyed relies on the cutting of various tree-forms 
of mulga as its main drought policy. The use of mulga is so important that it 
will be discussed separately in the next section. 
Tables 8 and 9 show the extent to which the main methods of combating 
drought are used on the mulga and downs sample properties. Several graziers on 
both mulga and downs properties stressed the importance of salt lick as a drought 
supplement . In view of this fact, it is well to note that no benefit has yet been 
demonstrated in carefully controlled experiments from the use of salt licks, except 
the special licks used where mineral deficiencies occur. 
2. Scrub Feeding. 
(a) Extent of use.-Scrub feeding is the main method of combating drought 
on all mulga properties and some downs and river properties. Other feeds, such 
as grains (e.g. , 4-12  ozs. maize per head per day) and lucerne hay, have been used 
to a minor extent on these properties . 
During one drought nearly one-third of the total annual wages bill on one 
large mulga property was paid to scrub cutters . In the past ten years, continuous 
periods of cutting for ten months or more were common. On one property, for 
example, out of a total period of 42 months including the 1 946 drought, scrub was 
cut for 23 months . 
One scrub cutter can now feed only 7-800 sheep in parts of the district ; prior 
to 1932 he could feed 1 ,250 sheep. This lower cutting rate partly reflects a scarcity 
of thick scrub. Scrub handy to water and the homestead was first cut over. Even 
in 1932, managers' reports mention the lowered " drought resisting capacity " of 
the country caused by the removal of thick scrub. One owner estimates that 
10 years' scrub cutting on a block of less than 20,000 acres has caused the invasion 
of coarse wiregrass in 1 , 000 acres and some removal of scrub from a further 2 ,000 
acres. 
Over 20 years ago, tractors began to supplant human labour in making scrub 
available to sheep. Now hand cutting of scrub has been replaced very largely by 
scrub rolling with a great variety of machinery. 
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Plate 7-Coarse grasses and seedlings of poplar box in ringbarked country 
20 miles soutl1 of Morven. 
Photo : A .  R. Bird. 
Plate 8-A Bren-gun carrier adapted for scrub bashing. 
Photo : A. R. Bird. 
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(b) Rate of Mechanical Felling of Scrub . --The rate of scrub rolling varies 
according to : 
(i) type of scrub ; 
(ii) type of machinery used ; and 
(iii) operating technique. 
While one machine equipped for " bashing " scrub can generally feed 4-5,000 
sheep in an eight hour day, a suitable implement pulled behind a tractor has fed 
6,500-7 ,000 sheep and saved more than 90 per cent . of them. One " pu�ler ," a 
two-wheeled wooden implement weighing about three tons, has a stout pr<)tective 
framework all round. It  ' travels with a clearance of seven feet in front but only 
one foot behind. 
· 
A bullock waggon drawn behind a tractor has fed 6 ,000 sheep in 4-5 hours 
per day. An 18 foot horizontal boom is mounted in front of the waggon 8-1 0  feet 
above the ground. Sometimes a second cross member is mounted below and behind 
the first . Booms protecting the wheels are offset on each side. 
" Bashing " attachments are mounted on both crawler and steel-wheeled 
tractors. Most tractors in use have .a drawbar horsepower of under 30. 
The high revving petrol engine of the Bren-gun carrier has proved unsuitable 
and is being replaced by diesel engines. 
The most favoured type of attachment consists of a frame with a strong 
wooden cross member mounted in front 8-1 0  feet above the ground and another 
set further back at a height of 3 -4 feet. Steel or wooden fence posts are commonly 
used to protect the driver. 
Sometimes trees are pulled with steel cables--either anchored to a tree at one 
end and attached to one tractor, or attached to two tractors with a j inker in between. 
Sheep can be fed more cheaply by mechanical rather than manual felling of 
scrub . With scrub rolling by machinery, the property owner or manager himself 
can do the work, if necessary, and running costs are fairly small . In any case, it 
is hard to get men to cut scrub . 
As scrub rolling imposes a severe strain on the tractor driver, it is advisable 
to have two drivers working shifts each day. Machinery may break down, too , 
at a cri tical period when a delay of a day or two may mean a loss of thousands of 
stock. But by rolling scrub over while sti ll leaving a few roots in the ground, 
enough scrub can be treated to last stock for several days . Breakdow�s can then 
be attended to without endangering the lives of stock. Otherwise, the operator 
can .do some other work, or at . least have a rest . 'Vith scrub cutting, no such 
flexibility is possible .  lntermitt'ent drought feeding of grain and chaff mixtures 
has recently beE;rt. proved superior to daily hand feeding. (Franklin, 195 1 ) . A 
similar finding for scrub feeding would give mechanica l felling an added advanhge. 
Some men have found i t  practicable to burn down mulga for drought feed .  
Only certain types o f  old mulga with a hollow side respond to this treatment .  
A common method of initi ating the burn is to insert a few hot coals in the holiow 
portion of the tree trunk. Other methods include firing a pile of leaves and twigs 
formed around the base of a tree, firing the trunk with a blow-lamp, and using a 
firestick on oil splashed on a dry part of the tree . 
. The number of stock which can be fed by scrub burning is rather limited. 
Trees which are too big for rolling and trees which would otherwise be unpalatable 
to sheep can nevertheless be fed to sheep in this way. 
(c) Seedling Regeneration of Mulga.-Now that the felling of scrub by machinery 
is enabling a greater utilisation of mulga for drought feeding, it is most apt to 
consider the possibi lity of regeneration of mulga. Signs that the availability of 
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mulga was decreasing were observed by property managers as early as 1 932.  But 
a recent study of mulga in Queensland (Everist, , 1 949) has shown that " mulga 
can be used for feeding sheep without fear of destroying the forests completely. "  
I n  travelling through the Charleville district on the present survey, i t  was 
noticed that thick regrowth of mulga occurred in many areas after the flood rains 
of 1 949 and 1950. Seedlings appeared even on ridges where the country was 
lightly stocked. The most spectacular germination and growth of mulga has been 
in eroded areas such as gullies and along car tracks. As the general surface of 
the mulga country is rather hard, it may well assist in the regeneration of mulga 
]f strips of ground are given a light surface cultivation after rain .  
(d )  Observations on Sheep Grazing on Scrnb.--Special problems arise in caring 
for sheep grazing on mulga. Once the grass is exhausted, sheep lose condition 
when fed on scrub alone. Lambing ewes do not thrive and lambs often die . If 
sheep are to be carried through a drought on mulga, they need a plentiful supply 
of good quality water. One great difficulty in feeding scrub is the varying 
palatability of different trees . Proper treatment of the edible trees can greatly 
increase the intake of scrub by the sheep. For example , burnt mulga and gidyea 
are more palatable than the cut trees . Gidyea is, in fact , only eaten when nearly 
dry. When mulga trees are cut down, the sheep show a marked preference for 
first cuttings. Fourth cuttings of mulga are not eaten at all. If supplements are 
fed with the mulga, further complications arise. Graziers have found that sheep 
which are fed concentrates such as molasses ,  peanut meal, or wheat meal have 
then to be held on scrub for appreciable periods before they will commence to 
graze again. 
3 .  Sheep Buying and Selling Policies . 
Both buying and selling policies are greatly modified by seasonal conditions . 
As an example, at least seven mulga breeding properties have not sold any ewes at 
all from 1939 to 1948. To minimise drought losses, the large mulga properties 
sell their wethers while they are still young (preferably 5-6 years) . Their general 
aim is to keep wethers for wool growing for three seasons and then dispose of them. 
The ease of replacement determines the actual age at which a line of wethers is sold. 
These replacements may be store cattle as well as wethers, particularly in a wet 
season, when feed grows coarse and blow-fly is prevalent . 
(a) Buying Polfry.-As a general rule, breeding properties buy only rams, and 
non-breeding properties buy wethers as weaners or two-tooths. 
Mulga breeding properties also buy some ewes of mixed ages as drought 
replacements . The pri ces paid for rams have increased from 7-10  guineas in 1942 
to 12-15 guineas in 1 947 , but this increased price does not mean that the quality 
of the rams has changed. 
In introducing rams, nine out of 12 small mulga sample properties buy from 
Queensland studs . The medium mulga properties, on the other hand, buy either 
Queensland or New South Wales rams. Until quite recently, the large mulga 
properties have not bought many rams at all. For the most part , these properties 
have restricted their purchases to yourig wethers sold from the downs properties , 
but , now that the supply of wethers is diminishing, they are tending to breed more 
extensively. 
The flock rams bought by mulga properties are purchased when required and 
not in regular numbers each year. Drought incidence determines the extent of 
purchases of rams in any one year. For five small mulga properties, the average 
annual requirement for the ten years 1940-49 was from six to 16 rams per property. 
However, the actual number bought in one year varied from none in a bad drought 
to 40 in a good season. 
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The small and the medium downs properties buy mostly Queensland rams. 
but the large properties (including studs) buy almost only New South Wales rams. 
River properties prefer New South Wales rams. 
Because of their higher breeding rates, downs and river properties are better 
able to build up the quality of their flocks by breeding than are the mulga properties. 
Some more expensive rams have therefore been bought by these downs and river 
properties .  These rams reached the price of 100 guineas in 1 945. Some graziers 
have now so improved their flocks that they breed their own rams, but rarely have 
rams for sale. 
Breeding programmes on downs properties are nevertheless affected by drought. 
These effects are shown by the purchases of rams which, while averaging at least 
30 for the large properties, may be nil in some years . 
Any ewes bought by downs properties were also bought with a view to 
improving the quality of the flock. 
(b) Selling Policy.-Downs properties sell . their young wethers to mulga 
properties . These wethers are kept on the mulga properties to produce wool for 
three or more years and then sold again on the open market or to Cannon Hill as 
the season permits. Most properties on all types of country fatten aged ewes 
(7 - 10  years old) for Cannon Hi ll, but some sell them as stores on the open market .  
Some large properties sell cast-for-age rams on the open market. Other culled 
rams are killed for baits j ust before the lambing season. But there is generally 
little opportunity for culling rams since the useful life of a ram, particularly in 
timbered country, is as short as four years . 
4. Pest Controls . 
(a) Blow-fly controls .-During the 50 years that have elapsed since blow-flies 
affecting sheep first appeared in Queensland, a variety of control measures has 
been tried. The most significant trend of recent years has been the adoption of 
quick methods of treating a whole flock for blow-fly. Instead of riding into a 
paddock to dress a few sheep, graziers now bring in all the sheep for treatment. 
Increasing reliance is placed on preventative rather than curative control measures. 
The control measures adopted in the Charleville district include crutching, 
j etting, mulesing, dressing, dipping, and drafting off fly-blown sheep. (See Table 10) . 
Eleven sample properties adopt the policy of arranging their shearing times to 
serve as an additional fly control measure .  \Vhether or not they can adhere to 
these times depends somewhat on seasonal conditions . 
Most properties crutch at least once each year, and about two-fifths crutch 
more than once-several times in a bad fly year. The efficiency of crutching varies 
greatly. Some wether properties (where body strike is more serious than crutch 
strike) wig and ring but do not crutch. 
About half the 49 sample properties j et sheep. Part of the hindquarters is 
often treated as well as the crutch . One property j ets 1 , 600- 1 , 800 sheep per day 
by using Dewar boxes and a single race . Other properties, which j et only the 
crutch, can treat 4,000-5,000 sheep per day with a similar labour force . Jetting 
fluids incorporating arsenic, D.D.T. ,  and gammexane are all used. 
Mulesing is practised to a greater extent on downs properties than on mulga 
properties. Of 49 sample properties on all types of country, 22 mules their sheep. 
Other graziers, except those who think it too cruel, intend to try the mules operation 
soon. Only one grazier visited has abandoned the operation as ineffective. One 
further grazier protested that if the operation were done on unculled sheep, it may 
cause the retention of undesirable wrinkles in the flock. 
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Dressing implies the removal o f  wool from parts o f  the sheep infected with 
blow-fly maggots, and the treatment of the tissue with a solution which kills the 
maggots and facilitates healing. The graziers of the Charleville district have been 
quick to adopt the more efficient dressings such as those containing BKB, but are 
now tending to restrict the use of all dressings more and more. Rams are still 
dressed extensively, but other sheep are generally treated by quicker methods such 
as j etting. 
Nineteen out of 49 graziers claimed that " dipping " assists blow-fly control. 
By " dipping," some meant the normal arsenical plunge dip, others a shower dip, 
using a gammexane compound, and a few referred to tip spraying, in which a 
gammexane solution is j etted on to the wool with no attempt at penetration. 
As a further blow-fly control measure, at least one grazier drafts off fly-blown 
sheep every 4-5 days. The drafted wethers are kept as killers and the ewes are 
later sold. 
The use of the various practices for the mitigation of blow-fly strike is 
summarised in Table 10 .  
(b) Rabbit Controls.-A few graziers have undertaken fumigation and poisoning 
to control rabbits. The erection of netting fences is the only other control measure 
used in the Charleville district . Up to £500 per annum has been spent on rabbit 
control on one large property in some of the last 10 years. Some large properties 
have employed men specially to trap and kill rabbits. 
TABLE 10  
Blow Fly Control Methods Used on 49*  Sample Prop�rties.  
Property Group 
! I ='<umber of Properties Using each of .Main Controls . I Crutch two or I J Crutch more· times , _____ _____  ! __
_ 
\ per year \ Jot I-""'" I T><= DiJ' 
g 1-T:-: MA ( 1 3) MB ( 1 9) 
MC (6) 
. . . . . . 
. . . .  . . 
Total M (28) 
DA (3) 
DB (5) 
DC (6) 
. . . .  . . 
. . . . . . 
. . . . . . . . 
. . . . . .  
. . . . . .  . .  
. . . . . . 
7 6 
6 3 
5 
1 8  9 
3 I 3 3 3 
1 3  1 1  1 2  1 1  
I � l ___ T_\ ! ! I � � 
I 4 2 4 3 3 i 
1 -------=====�
-
-
-
_
-
_
-
_ ,!====�=�,,---�--H i====:==-:�==_-:_·--�l===:-
30 1 8 I 25 I 22 22 1 9  I 
Total D ( 14) . .  . . . . 
Total R (7 ) . . . . . .  
Grand Total (49) . . . .  '--------------' ______________________ \ 
* Information for one small mulga property of the complete sample has been omitted 
because it was inadequate. 
5. Times of Shearing and Crutching. 
In the Charleville district, shearing and crutching have been undertaken all 
the year round with the main slack periods in mid-summer and mid-winter. 
Droughts and floods delay shearing and crutching. These delays have lowered 
the efficiency of disease control (e .g . , through postponement of crutching) and of 
:flock management (e.g. , through altered times of j oining) . 
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VII THE PROBLEMS OF DROUGHT FEEDING IN THE CHARLEVILLE 
DISTRICT. 
Drought conditions have been the maj or cause of sheep losses in the Charleville 
district . These losses involve huge sums• of money. For instance, the 1 946 drought 
in the Charleville district resulted in losses of stock and stock products on 200 
holdings which would equal a gross figure approaching £3,000,000 at present day 
( 1952) values . 
The main problem now is to find economic methods for minimising these 
drought losses. The methods which offer the greatest hope of success are the 
better utilisation of the natural vegetation and the use of crop products-either 
purchased and stored in good seasons or by the growing of fodder crops locally 
when the opportunity arises. One method involves considerable capital outlay 
and risk of deterioration and the other has yet to be proved. A study of the 
climate of the district and the related degree of soil moisture conservation possible 
under various fallowing treatments is required to determine the practicability of 
introducing any cropping system into what is now a purely pastoral area. 
The extent of the part played by management in production has not yet been 
fully demonstrated, although it is known to be considerable . 
More detailed surveys of a larger number of properties on each type of country, 
including a study of the financial aspects of management , would be needed to 
establish an average standard of management . 
It is probable that improvement in the use of the present management practices 
on some properties would have an important effect on production. Considerable 
variation in production, even within groups of similar properties, has already been 
found. By more detailed surveys, including a consideration of costs, the less 
efficient properties could be shown which aspects of their management were below 
average and the possible reasons for their shortcomings . 
Professors Wadham and Wood consider that the sheep and wool industry is 
as efficient as possible under the present system of management. (Wadham and 
Wood, 1950) . The results of this survey indicate that this conclusion is probably 
true. The only prospect of increasing production and minimising the disastrous 
effects of drought lies in the introduction of new methods-methods not now 
practised iii the district. 
It  is a challenge to the research organisations of Australia to examine and 
test all possible methods of achieving this result economically. The rewards offered 
for success are enormous. The prospects are bright if the scientist, the pastoralist 
and the farmer unite in the attack on this great national problem of the fuller 
development of latent resources. 
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APPENDIX I 
Drought Feed Requirements. 
It is now proposed to examine the feed requirements of sheep in the Charleville district 
during drought times. 
The minimum number of sheep on downs country during the 11 years 1 939-49 was 480,000 
at 1st January, 1 949. About 1 20,000, or one-quarter of these sheep, would have access to 
sufficient edible scrub to keep them alive in a drought. Some of the remainmg 360,000 would 
not be fed at all during a drought ; the older sheep and non-breeders would be removed before 
feeding commenced. If all aged ewes and wether lambs were unloaded, and all remaining sheep 
were hand fed, the minimum total number of sheep to be fed on downs country would be 65 per 
cent . of 360,000, or 234,000. Up to 54,000 of these sheep could be ewe lambs. 
The weekly feed requirements, per 1 , 000 grown sheep, for maintenance in a drought are 
set out in Table 1 1 .  Drought feeding with grain and chaff once or twice per week has recently 
been shown to be more efficient than daily feeding. (Franklin, 1951 ,  and Anon, 1951 ) . 
The minimum feed requirements for the downs country according to three degrees of drought 
severity for (i) both breeders and lambs together and (ii) breeders only are set out in Table 1 2. 
When complete hand feeding is undertaken, 700 acres of sorghum yielding three tons of silage 
per acre would be required every week to serve the 2, 100 sq. miles of downs country of the 
area surveyed. The equivalent weekly feed requirement would be provided by 850 acres of 
grain sorghum yielding 1 8  bushels per acre, or at least 1 , 800 acres of bush hay yielding half ton 
per acre . 
Only careful research can determine the practicability of growing such feed in the Charleville 
district. Most people would now regard such an extension of agriculture as impossible . It 
may be pointed out, however, that farming is undertaken now on rich heavy land as far west 
as Roma. By adopting suitable farming methods, there is a prospect that grains, millets, 
sorghums and other hay and silage crops could be grown on suitable land further west, thus 
making it possible to mitigate stock losses very substantially, particularly if wool values are 
maintained . 
The growth of these crops would involve a complete innovation in stock and property 
management where suitable soils occurred. Such operations as land preparation, planting at 
the best rate and time, and harvesting require skilled labour, special machinery and other fixed 
equipment. Each holding will have some of the necessary items of equipment . For other 
expensive items, it may be preferable to establish pools, perhaps in conj unction with shire 
councils or as separate organisations. It may be possible, for example, to arrange for ploughing 
to be done by contract . But whatever the methods of improved production which are suggested, 
their future application will only be decided by further research work. 
The other source of drought feed is the agricultural districts where a better rainfall makes 
crops more certain. The economics of purchased feed and locally grown products is a matter 
for further research.  
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TABLE 1 1  
Drou�ht Rations-Weekly Feed Requirements o f  any one fo odstuff per 1,000 
Grown Sheep. 
Stage of Drought 
Roughages-
Chaff 
Hay 
Silage 
Straw 
. . 
. .  
. . 
. . 
Concentrates-
. . 
. . 
. . 
. . 
Maize, grain sorghum, 
wheat, barley 
Oats . . 
. . 
. . 
. .  
. . 
. . . .  
. .  
. . 
Oilmeals including linseed, 
coconut, cottonseed and 
peanut meals 
Molasses . . 
Bran (wheaten) 
Mixture-
. .  . . 
. . 
. . 
. . . . 
9 parts grain, 1 part chaff 
I I I 
! 
I I I 
I 
I 
I 
I 
I 
Entering Drought Some Roughage Complete Available Hand Feeding ( = 0 .5  Drought) ( =  0 . 7 5  Drought) ( = LO Drought) 
lb. lb. lb. 
2, 520 5, 040 10,010 
2,835 5,705 1 1 ,410 
6, 230 1 2,495 24, 990 
7,980 1 5, 995 3 1 , 990 
I 1 . 295 2 , 590 5 , 1 80 1 , 659 I 3,290 6,580 I 1 , 295 2 . 590 5, 1 80 1 , 960 I 3,920 7, 805 1 , 820 3 , 640 ! 7 , 280 1 , 346 2 ,692 ! . 5,384 ! 
(After Franklin, 1 9 5 1 ) .  
TABLE 12 
Drou�ht Rations-Minimum Quantity of any one foodstuff required per week for 
all Downs Properties. 
I . D I Some Roughage Stage of Drought 1 Entering rought I Available 
____________ : ( =  0 . 5  Drought) I ( =  0 . 7 5  Drought) 
Stock 
Ronghages-
i Bree�ers I Breeders [ Breedders Breeders an Onl an 0 l 
Tons Tons Tons Tons 
Lambs 
I 
Y Lambs n Y 
Chaff . . . . . . 260 1 200 530 400 
Hay . . . . . . 300 230 600 460 
Complete 
Hand Feeding 
( = 1 . 0  Drought) 
1---- ----
Breeders 
and 
Lambs 
Tons 
Breeders 
Only 
Tons 
Silage . . . . . . I 650 500 1 , 300 1 , 000 , __ s_t_ra_w __ ·_· __ ·_· ___ · . _ __  83�- __ 6_4_0_ 11 _  1_. 6_7_0_1 __ 1_. 2_8_0_ I Concentrates-Maize, grain sorghum, 
1 , 050 
1 , 190 
2 , 6 1 0  
3 , 340 
800 
920 
2 , 000 
2 ,570 
wheat, barley . . . . 
Oats . . . . . . 
Oilmeals including linseed, 
coconut, cottonseed and 
peanut meals . . . . 
Molasses . . . . . . 
Bran (wheaten) . .  
Mixture-
9 parts grain, 1 part chaff 
140 
170 
140 
200 
190 
1 50 
1 00 
130  
1 00 
1 60 
150 
1 00 
280 
340 
280 
410 
380 
290 
2 1 0  
260 
2 1 0  
320 
290 
220 
540 
690 
540 
820 
760 
560 
420 
530 
420 
630 
590 
440 
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APPENDIX II  
Botanical Names of Plants Cited in the Text. 
(Common names listed alphabetically) . 
A. Trees and Shrubs­
Beefwood 
Blood wood 
Brigalow 
Budda or sandalwood 
Car been 
Coolibah 
Dead finish 
Gidyea . .  
Leopard wood 
Mimosa bush 
Mulga 
Myall (weeping) 
Needlewood 
Poplar box or bimble box 
Red mulga 
Sandalwood or budda 
Silver leafed ironbark 
Wilga . .  
Yapunyah-flats and channels 
Yapunyah-hills 
B. Grasses and Herbs­
Blue grass 
Button grass . .  
Canegrass 
Eight-day grass 
Five-minute grass 
Flinders grass . .  
Kangaroo grass 
Lifesaver ( = noodle) 
Mitchell grass . .  
Barley Mitchell 
Bull Mitchell . .  
Curly Mitchell 
Weeping or hoop Mitchell 
�1ulga grasses . .  
Mulga Mitchell 
Spinifex 
C.  Weeds-
Bathurst burr 
Galvanised burr 
Mexican poppy 
Mint weed 
N' oogoora burr 
Grevillea striata . 
Eucalyptus polycarpus. 
Eucalyptus terminali s .  
A cacia harpophylla. 
Eremophila mitchellii .  
Eucalyptus tessellaris . 
Eucalyptus microtheca. 
A lbizia basaltica.  
A cacia cambagei . 
Flindersia maculosa. 
A cacia farnesiana. 
A cacia aneura . 
A cacia pendula . 
Hakea spp. 
Eucalyptus pop ulnea. 
A cacia cyperophylla . 
Eremophila mitchellii .  
Eucalyptus melanophloia.  
Geijera parviflora . 
Eucalyptus ochrophloia. 
Eucalyptus thozetiana . 
Dichanthium spp. 
Dactyloctenium radulans .  
Leptochloa digitata . 
Fimbristylis sp . aff. F. dichotoma. 
Tripogon loliiformi s .  
Ise ilema spp . 
Themeda australis .  
Sida platycalyx. 
A strebla spp. 
A .  pectinata 
A .  sq uarrosa. 
A .  lappacea. 
A .  elymoides. 
A ristida arenaria.  
A .  anthoxanthoides. 
Neurachne Mitchelliana. 
Triodia spp. 
Xanthium spinosum. 
Bassia birchi i .  
A rgemone mexicana . 
Salvia reflexa . 
Xanthium pungens .  
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